The semiempirical formulation of Ghosh et al. for the energy dependence of multiplicity in hadronic collisions has been applied to account for the experimental multiplicity data of Ji-p and K± p collisions. A remarkable agreement has been found over the entire energy range.
Various theoretical and phenomenological models have been proposed to explain the mechanism of multiparticle production. One of the aspects which allows for a distinction among different models is the dependance of the average charged particle multiplicity on the primary energy E. Different models predict different multiplicity laws [1] . It has been impossible with machine and cosmic ray data up to 10 6 GeV to distinguish unambigously between the different laws. In a recent paper [2] we have proposed a new formulation for the hadronic multiplicity in high energy collisions in the light of Heisenberg's [3] theory and have shown its remarkable agreement with the experimental data in pp collisions over the entire energy range. Here, we present an application of this formulation in the case of K 1 p and TT 1 p collisions and demonstrate surprising agreement with available experimental data.
Heisenberg proposed a model for multiple meson production based on the basic idea of turbulence. This model has been successfully used to explain many phenomena in hadronic collisions [4] . According to Heisenberg, mesons are produced with the differential intensity dI/dK0 = a/K0 , where K0 is the energy of the meson. From this he obtained the expression
for the mean multiplicity, where mT is the rest mass of a 7T-meson and £ the total energy available in the c.m. system. If the symmetrical theory of nuclear force is correct on the average, two thirds of the Reprint requests to Dr. D. C. Ghosh, High Energy Physics Division, Department of Physics, Jadavpur University, Calcutta-700032/Indien.
(n) cr-mesons should be charged and therefore visible. Now our main idea is to make them a suitable choice for the intial colliding system. One can visualize aK ± p collision in the following way: Since the colliding particles are in excited states, the collision between a Kaon and a proton can be thought of as that between a (Virtual) pion travelling with the velocity of the incident Kaon and a proton at rest. Thus a K f p collision effectively reduces to a Tip collision, so that less energy will be available for particle production. This type of concept has been applied by Friedlander [5] to estimate the effective target mass in pp interactions. The justification of the concept could be obtained from the works of Friedlander et al [5] , who have shown that the observed angles of the recoil protons from 2-prong 9 GeV pp interactions in emulsions yield a fractional energy loss of 14% consistent with a loss of a quasi real pion.
Further we may make a choice about the target. It is quite likely that not the proton as a whole, but rather a o or ^-meson may act as the effective target. Thus a K 4 p collision could very reasonably be treated as a tx -p, ti -q or n -rj collision. Similarily , a n -p collision may be looked upon as a ti p, n Q or ti rj collision. In each system, since the colliding particles are different, the total available energy in the c.m. system will be different. So the values of multiplicities at a particular energy will depend on the system concerend.
In our analysis the total available energy in the c.m. system (s) has been calculated by taking the intial colliding system as 7i p, ti q or 7i rj at different energies, and hence the multiplicities at different energies are obtained for different systems from(l).
Experimental Data and Results
The experimental data for the mean charget multiplicity in K 1 p and 7i ± p collisions have been collected for the entire energy range available following the paper of Albini et al [6] . The data so collected were then used to test the ideas expressed in this paper. The values of the mean charged multiplicity calculated from (1), considering aK^ collision as a ap, Tig or jiyj collision, together with the experimental values have been plottet against the primary energy on a semilog scale ( Figure 1) . A similar plot is also made for tx -p collisions ( Figure 2 ). The plots reveal some very interesting results. From Figs. 1 and 2 it is clear that the ti p and ti r] system can account for the experimental data over the entire energy range, whereas the ti -o system can't.
From this observation an interesting feature of the interaction process is revealed. With increasing energy the proton as a whole ceases to act as the target and more and more inner structure become effective. It is manifest that our formulation based on Heisenberg's theory is able to account for the energy dependence of the multiplicity in hadronic collisions in the entire range. A modified empirical relation for computing delta-function strengths for transition elements has been proposed and applied to a number of polyatomic molecules. The validity of this relation has been tested by comparing experimental and calculated values of bond and molecular polarizabilities, and bond polarizability derivatives. It has been found that they are in close agreement compared on the results published hitherto.
Empirical Relation of Delta Function

Introduction
The empirical expression for delta-function strengths formulated by Lippincott and Dayhoff [1] gives reasonable results of bond and molecular polarizabilities, and bond polarizability derivatives for polyatomic molecules possessing light and non-transition elements, but fails for molecules containing transition elements. We here suggest a modified empirical expression for delta function strengths which is also suited for polyatomic molecules containing transition elements.
Modified Empirical Expression for Delta-Function Strength
The empirical expressions of Lippincott and Dayhoff [1] for the delta-function strengths A and A* of an atom in a diatomic molecule and an atom in a polyatomic molecule are, respectively,
and
where % is the electronegativity of the atom on Pauing scale, n the principal quantum number, p = 1 for atoms with p-electrons in the valence shell and p = 0 for atoms with no p-electrons in the valence shell, D the total number of completed p-and d-shells in an atom and F the total number of completed f-shells in an atom. Our modified empirical relation takes into account the effective principal quantum number ri instead of n, and it contains a constant multiplier whose magnitude depends on the atomic number z. The modified form of (1) is
where q = [1 -0.2/ (n -1) ], 0.75, 0.60 and 0.80 for atoms with 1^Z^20, 21^Z^38, 39^Z^57, and 72<^Z5^86, respectively. To test relation (3), we have used analytical expressions for the bond and molecular polarizabilities and bond polarizability derivatives due to Lippincott and Stutman [2] and Lippincott and Nagarajan [3] . The analytical expression for the average molecular polarizability, of a polyatomic system with polarity corection is given by [2] 
where ayj, , fj, , n,\f and Xj stand for bond parallel component of the polarizability, fraction of the valence electrons in the /th atom not involved in the bonding, atomic bolarizability of the ;th atom, residual atomic polarizability degrees of freedom and electronegativity of the /th atom on Pauling scale, respectively. The derivative (3ä/3R) is given by [3] [7] . * Values without polarity correction.
square delta function strength for heteronuclear bond determined by the relation A12 = VA i A2, where Ax and Ao are the delta function strengths of the atoms 1 and 2 constituting the bond.
Results and Discussion
Delta-function strengths as calculated from (3) are collected in Table 1 . These values have been used to calculate the mean molecular polarizabilities (collected in Table 2 ) and bond polarizability derivatives (collected in Table 3 ) with the help of (4) and (5), respectively. The value of bond order N involved in the calculation of bond polarizability derivatives has been taken equal to the number of electron pairs involved in bonding. Experimental and calculated values of mean molecular polarizabilities [2, 4, 5] and bond polarizability derivatives [6 -12] reported by other workers are also listed in Tables 2 and 3 and show that our values are closerto the experimental ones than those from the literature.
